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Iliac artery aneurysms (IAAs) are commonly
associated with abdominal aortic aneurysms (AAAs),
and isolated IAAs are rare.1-3 The expansion rates
and outcomes of isolated IAAs have been reported
by many investigators and include a high incidence
of symptoms or rupture.3-6 Most studies investigat-
ing expansion rates and outcomes of IAAs report on
isolated IAAs and are based on autopsy series,2,3,5
patients who have symptoms or rupture, or patients
with large (larger than 5 cm) IAAs. These data have
led to recommendations that IAAs be repaired when
they are 3 cm in diameter to avoid rupture.2,3,7
With the increased awareness of aortic aneurysm
disease and improved access to medical care, IAAs
are now being diagnosed at smaller sizes than those
reported in earlier series. Recommendations for
treatment based on earlier data may not be applica-
ble to current medical practice. We investigated the
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Purpose: The expansion rates and outcomes of iliac artery aneurysms (IAAs) were deter-
mined.
Methods: A retrospective chart review was conducted to identify patients in whom IAAs had
been diagnosed between June 1990 and March 1999 in a vascular surgery service at a large
university-affiliated Veterans Affairs medical center. The patients were veterans, 187 men
and two women, in whom the diagnosis of an IAA was made, as defined by the Ad Hoc
Committee on Reporting Standards of The Society for Vascular Surgery and International
Society for Cardiovascular Surgery, North American Chapter (IAA ≥ 1.5 cm). Expansion
rates relative to the size of IAAs and clinical outcomes were noted for all patients.
Results: One hundred eighty-nine patients (mean age, 72.3 ± 0.5 years) with 323 IAAs
(mean size, 2.34 ± 0.7 cm) were found. The mean follow-up (96% of patients with B mode
ultrasound scanning) period was 31.4 months, with each patient undergoing a mean of 4.2
studies. The 4-year life-table survival rate was 78.2%, with no patient deaths related to
their IAAs. Symptoms were noted in six of 189 patients (3.1%; two ruptures, four chron-
ic pain), who all had IAAs larger than 4 cm. IAAs were repaired in 34 of 189 patients
(18%), in 25 of the 34 patients because of their associated abdominal aortic aneurysms and
in nine of 34 patients because of their IAAs alone. All nine patients requiring operative
treatment of indications related to the IAA had an IAA larger than 4 cm. Expansion rates
were slow for IAAs smaller than 3 cm (0.11 ± 0.02 cm/year) and significantly greater (P
< .003) for IAAs 3 to 5 cm (0.26 ± 0.1 cm/year). The correlation between B mode ultra-
sound scanning and computed tomography scanning was excellent. The size of the IAAs
was underestimated by 0.03 ± 0.06 cm by means of B mode ultrasound scanning.
Conclusion: The IAAs followed up by this contemporary Veterans Affairs vascular
surgery service were small, rarely caused symptoms or rupture, and expanded at a slow
rate. IAAs smaller than 3 cm could be followed up safely on an annual basis with B mode
ultrasound scanning. IAAs that are 3 cm or larger and smaller than 3.5 cm should be
carefully followed with B mode ultrasound scanning at 6-month intervals, whereas elec-
tive repair should be considered for IAAs 3.5 cm or larger in good-risk patients. Based
on this report and currently available evidence and recommendations, asymptomatic
IAAs that are 4 cm or larger and all other symptomatic IAAs should be considered for
operative repair. Also, the reported high rupture rate of IAAs that are 5 cm or larger
mandates prompt operative repair. (J Vasc Surg 2000;31:114-21.)
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expansion rates and outcomes of IAAs in a contem-
porary vascular surgery practice at a large university-
affiliated Veterans Affairs medical center.
METHODS
This observational study used a retrospective chart
review to identify patients with IAAs being prospec-
tively observed by the vascular surgery service at a
large university-affiliated Veterans Affairs (VA) medical
center from June 1990 through March 1999. Patients
with both IAAs and AAAs were included in the study
when there was an intervening segment of either nor-
mal aorta or iliac artery separating the aneurysms. This
inclusion criterion eliminated measurement errors
noted when a fusiform aneurysm extends continuous-
ly from the aorta onto the iliac artery.
Aneurysms were defined according to the “Sug-
gested standards for reporting on arterial aneu-
rysms” prepared by the Subcommittee on Reporting
Standards for Arterial Aneurysms, Ad Hoc Com-
mittee on Reporting Standards, The Society for
Vascular Surgery and the North American Chapter
of the International Society for Cardiovascular
Surgery.8 IAAs were defined as any permanent,
localized dilatation of the iliac artery larger than 1.5
cm in diameter. This size was determined by using
the normal range of iliac artery diameters reported
in the literature (0.97 to 1.23 cm)9 and a random
review of 25 computed tomography (CT) scans per-
formed on patients at our institution (patients with-
out AAA, IAA, or history of aortoiliac occlusive dis-
ease), which revealed that the normal common iliac
artery diameter in matched patients is 1.1 cm. AAAs
were similarly defined as a permanent localized
dilatation of the infrarenal aorta, 3.5 cm or larger in
diameter. This size was determined by using a nor-
mal range of infrarenal aortic diameters from 1.99 to
2.39 cm, with an age-adjusted size of 2.3 cm.10
We defined isolated IAAs as either single or mul-
tiple aneurysms located only within the iliac artery
system without a concurrent AAA, and we defined a
solitary IAA as a single aneurysm located in the iliac
artery system without a concurrent AAA.
All patients had the initial diagnosis of an IAA
confirmed with a CT scan, and most patients (96%)
were examined with B mode ultrasound scanning
throughout the study period. All patients had at least
two studies of the same technique, which were used
to calculate expansion rates for IAAs. CT scanning
was used as the standard. IAA size was determined as
the maximum anteroposterior diameter. Data from
67 patients (112 IAAs) who had both a CT scan and
a B mode ultrasound scan of their IAA performed
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within 1 month of each other were used to determine
the degree of correlation between modalities.
All patients in this study were treated with the
standard of care at our institution; all patients were
examined at 6-month intervals with either B mode
ultrasound or CT scanning to determine aneurysm
expansion. Repair was considered for good-risk
patients with IAAs that were larger than 3.5 cm in
diameter or AAAs that were 5 cm or larger in diame-
ter, patients whose IAAs and AAAs had expanded
rapidly (more than 7 mm in 6 months or 1 cm in 1
year), or patients with symptoms related to either an
IAA or AAA.
All values are expressed as the mean ± standard
error. Comparisons were made by using a 2-tailed
Student t test.
RESULTS
We found 189 patients (187 men and two
women; mean age, 72.3 years; age range, 52 to 89
years) with 323 IAAs that ranged in size from 1.5 to
10 cm in diameter. IAAs were categorized by size,
according to their size at initial detection and at the
time of the patient’s entry into the study. Although
the IAAs in all patients had been diagnosed from
June 1990 through March 1999, the IAAs were
diagnosed in 153 of 189 patients (81%) after July
1994. Forty-seven patients (mean age, 72.8 ± 0.5
years) had an isolated IAA, and within this group, 14
patients (mean age, 72.7 ± 0.5 years) had a solitary
IAA. No AAAs developed in patients with an isolat-
ed IAA during the follow-up period. Also, 142
patients (mean age, 72.2 years ± 0.5 years) had an
IAA in association with an AAA. The mean size of
the AAAs was 4.1 ± 0.7 cm.
No patients were lost to follow-up, and the aver-
age follow-up period was 31.4 months, with each
patient undergoing an average of 4.2 studies.
During the follow-up period, 20 patients died of
multiple medical conditions, including cancer, pneu-
monia, coronary artery disease, and suicide. No
patients died of a ruptured IAA or AAA. Life-table
survival rates were 96.3% at 1 year, 88.5% at 2 years,
and 78.2% at 3 and 4 years.
Isolated IAAs (mean size, 2.34 ± 0.6 cm) were
found in 47 of 189 patients (25%); IAAs (mean size,
2.4 ± 0.7 cm) in association with AAAs (mean size,
4.1 ± 0.7 cm) were found in 142 of 189 patients
(75%); and solitary IAAs (one internal IAA and 13
common IAAs; mean size, 3.05 ± 0.5 cm) were
found in 14 of 189 patients (7.4%; Table I).
Multiple IAAs (with or without a concurrent AAA)
were found in 158 of 189 patients (84%). The com-
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mon iliac artery was involved in 321 of the 323 IAAs
(99%), whereas the external (n = 1) and internal (n
= 1) iliac arteries were rarely involved. There were
166 right IAAs (average size, 2.32 ± 0.7) and 157
left IAAs (average size, 2.36 ± 0.6 cm).
Expansion rates averaged 0.118 ± 0.017 cm/y in
the overall study group, with no expansion noted in
121 of 323 IAAs (37.5%) during the follow-up peri-
od. All IAAs between 4.0 and 4.9 cm in diameter
expanded during the study period. IAAs that were
larger than 5 cm in diameter were electively or emer-
gently repaired shortly after diagnosis, and expansion
rates were not determined for this group. When
examined as expansion rates per IAA size, we found
that IAAs that were 3 cm or smaller expanded at aver-
age rates varying between 0.05 and 0.15 cm/y,
whereas IAAs that were 3 cm or larger expanded at
significantly (P < .003) faster rates, varying from 0.25
to 0.28 cm/y (Table II). Isolated IAAs, solitary IAAs,
multiple IAAs, left IAAs, right IAAs, and IAAs in
association with an AAA had similar expansion rates.
A total of 34 patients (18%) underwent repair of
an IAA during the study period. In 25 of 34 patients
(74%), the indication for repair was related to their
AAA, whereas nine of 34 patients (26%) underwent
repair for indications primarily related to their IAA.
During the follow-up period, two patients had IAAs
that ruptured and underwent successful operative
repair. Both patients underwent preoperative CT
evaluation of their IAAs within 2 weeks of rupture;
one internal IAA was 10 cm, and one common IAA
was 5.8 cm. The elective repair of the IAA in the
remaining seven patients was primarily indicated by
size (five IAAs were more than 6 cm; one was
between 5 and 5.9 cm; and one was between 4 and
4.9 cm), and there was no perioperative mortality.
Most patients did not complain of symptoms
related to their IAA. The two patients (1%) who had
ruptures complained of flank and groin pain, and
four patients (2.1%) complained of chronic pain that
was attributed to extrinsic pressure on nerve roots or
abdominal viscera. All patients who complained of
symptoms related to their IAA had an IAA that was
4 cm or larger in diameter (mean size, 5.6 ± 0.4 cm),
and their symptoms were relieved after operative
repair. No patient in the study noted ischemic, uro-
logic or nonspecific symptoms related to an IAA.
Physical findings of a pulsatile mass were noted in
only 24 of 189 patients (13%): 11 of 11 patients
(100%) with an IAA that was 4 cm or larger; five of
11 patients (45%) with an IAA that was 3 to 3.9 cm;
and eight of 167 patients (4.8%) with an IAA that
was smaller than 3 cm (Table III).
The correlation between the B mode ultrasound
scan and CT scan in 67 patients who had their com-
mon IAAs examined by both methods within a 1-
month period demonstrated that CT measurements of
IAA size were underestimated by 0.03 ± 0.06 cm with
B mode ultrasound scanning. The 95% confidence
interval for this difference is –0.14 to 0.08 cm (Fig 1).
Table I. The number of patients and iliac artery aneurysms per size category
1.5 to 1.75 cm 1.76 to 1.99 cm 2.0 to 2.5 cm 2.51 to 2.9 cm 3.0 to 3.9 cm 4.0 to 4.9 cm 5.0 to 5.9 cm ≥ 6 cm
Number of patients* 67 46 52 45 11 5 1 5
Number of IAAs 89 62 66 66 21 10 2 7
IAAs, Iliac artery aneurysms.
*Total number of patients is greater than 189 because some patients crossed size groups (all smaller than 3 cm) during the study period.
Table II. Expansion rates per size category
1.5 to 1.75 cm 1.76 to 1.99 cm 2.0 to 2.5 cm 2.51 to 2.9 cm 3.0 to 3.9 cm 4.0 to 4.9 cm
Mean number of studies used 3.8 3.8 3.6 3.6 3 1.8
to calculate expansion rates
Expansion rate of isolated IAAs 0.13 ± 0.02 0.08 ± 0.01 0.08 ± 0.02 0.08 ± 0.02 0.22 ± 0.1* 0.26 ± 0.1*
(cm/y)
Expansion rate of IAAs with 0.17 ± 0.02 0.1 ± 0.03 0.12 ± 0.02 0.04 ± 0.03 0.26 ± 0.1* 0.29 ± 0.1*
an AAA (cm/y)
Overall expansion rate (cm/y) 0.15 ± 0.02 0.1 ± 0.01 0.11 ± 0.02 0.05 ± 0.02 0.25 ± 0.1* 0.28 ± 0.1*
IAAs, Iliac artery aneurysms; AAA, abdominal aortic aneurysm.
*P < .003, when compared with all size categories smaller than 3 cm.
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DISCUSSION
In this study, 321 of 323 IAAs involved the com-
mon iliac artery only, and therefore, the results can
only be applied to common IAAs. Our data indicate
that common IAAs are multiple, associated with an
AAA in most patients, equally involve the left and
right common iliac artery, and occur primarily in
individuals in the eighth decade of life. Patients with
Fig 1. Scatter plot of ultrasound/computed tomography scanning difference constructed by
using the technique of Bland.17 The scatter plot demonstrates good agreement between ultra-
sound scanning and computed tomography scanning, with only four patients outside the 95%
confidence interval (± 2 SD).
Table III. Palpable, symptomatic, and ruptured iliac artery aneurysms per size category
1.5 to 1.75 cm 1.76 to 1.99 cm 2.0 to 2.5 cm 2.51 to 2.9 cm 3.0 to 3.9 cm 4.0 to 4.9 cm 5.0 to 5.9 cm ≥ 6 cm
Patients with palpable 0 0 0 3/45 5/11 5/5 1/1 5/5
IAAs
Patients with symptomatic 0 0 0 0 0 2/5 1/1 3/5
IAAs
Ruptured IAAs 0 0 0 0 0 0 1/1 1/5
IAAs, Iliac artery aneurysms.
common IAAs in our series had a 78.2% 4-year sur-
vival rate, and no patient died of causes related to
the common IAA. We found that common IAAs are
frequently small and expand at a very slow rate, with
37.5% of IAAs demonstrating no expansion in 31.4
months. Common IAAs that were smaller than 3 cm
in diameter expanded at an average rate of 1 mm/y,
whereas those that were 3 cm in diameter or larger
expanded at a significantly greater, although still
quite small, rate (2.6 mm/y). These rates were sim-
ilar for isolated IAAs, solitary IAAs, multiple IAAs,
left IAAs, right IAAs, and IAAs in association with
an AAA. Common IAAs that were smaller than 4 cm
did not cause symptoms or rupture, and B mode
ultrasound scan was an accurate method for examin-
ing patients with common IAAs. The results of this
study may appear to contradict previous reports
about the often symptomatic and dangerous nature
of IAAs; however, our study compliments previous-
ly reported data.1,3-6,11,12
Expansion rates were rarely noted in previous
reports of IAAs. An exception is the study by
McCready et al,2 who reported on 19 patients with
IAAs that were 2 to 9 cm in diameter (mean, 3.4 cm)
who were observed for a mean period of 4.9 years. No
expansion of the IAA was demonstrated in 10 patients
(53%), whereas the aneurysmal enlargement of the
IAA was demonstrated in the remaining nine patients
(mean expansion rate, 4.3 mm/y). In our series, the
expansion rates of common IAAs varied depending
on size; those common IAAs that were smaller than 3
cm in diameter expanded at the slow rate of 1 mm/y,
whereas IAAs between 3 and 5 cm in diameter
expanded at a significantly greater rate of 2.6 mm/y.
Our data suggest that the expansion rate behavior of
common IAAs changes at diameters of 3 cm or larg-
er, and therefore, common IAA expansion rates are
dependent on aneurysm size.
There are many reports describing isolated IAAs.
Most contain relatively small sample sizes (three to
53 patients) and include autopsy series and operative
series of large, isolated IAAs (mean size, 5.6 cm),
and in many cases, the IAA size was determined after
rupture.1-3,5,6,11-14 These series report a high inci-
dence of symptoms and rupture. Little published
data are available on the follow-up of patients with
small IAAs, and expansion rates and outcomes of
IAAs have been inferred from series of large, symp-
tomatic IAAs. By using the occasional anecdotal
report of the rupture of small (smaller than 4 cm)
IAAs, current recommendations are to consider
repair for isolated IAAs that are larger than 3 cm in
diameter.3,7,14,15 In addition, there is no known
report detailing what differences, if any, exist
between expansion rates and outcomes of isolated
IAAs or IAAs in association with an AAA.
Much of the data from our study are consistent
with those previously reported in the literature2,3,15
concerning IAAs, including: the advanced average
age of patients with common IAA (72.3 ± 0.5
years); the frequent involvement of the common
iliac artery (99%); the predominance of male
patients; IAA association with AAAs (75%); and the
equal distribution of IAAs between the right and left
common iliac artery.
The 4-year survival rate of our patients was
78.2%, with no patients dying of causes related to
their IAAs. This contrasts with other series, which
report a higher short-term mortality because of IAA
rupture or elective or emergent perioperative
death.3,13,15
The average size of common IAAs in our series
was 2.47 ± 0.6 cm, which is quite different than that
of most reported series (average size, 5.6 cm).3,11
However, we feel that in a contemporary VA vascu-
lar surgery practice the average size of IAAs is much
smaller, with most IAAs being detected during rou-
tine evaluation for another medical problem.16 We
found that there was no size difference among iso-
lated IAAs, solitary IAAs, multiple IAAs, or IAAs in
association with an AAA in our series of patients.
IAAs are reported to be symptomatic in approx-
imately 50% of patients3 and palpable in most
patients (mean size, 4.5 to 8.5 cm).12 In our series
of smaller common IAAs (mean size, 2.34 cm), only
3.1% of patients complained of symptoms, and all
patients had common IAAs larger than 4 cm (mean
size, 5.6 cm). IAAs were palpable in only 13.8% of
patients in our series; 72% of palpable IAAs were
larger than 4 cm in diameter.
Most patients in our study did not undergo
repair of their IAA (82%) during the study period.
Of those who underwent repair, 74% of patients did
so for indications related to the associated AAA,
with no operative mortality. However, in the litera-
ture, most series report either the large size of the
IAA or the onset of symptoms as the impetus for
repair of IAA.3,11 The rupture risk in most series
ranges from 5% at 5 years3 (mean size, 3.4 cm) to
69% at 5 months15 (mean size, 8.5). Aneurysm size
was usually determined after rupture and was made
either intraoperatively or at autopsy in most previ-
ously reported cases,2,3,5 which may lead to the
underestimation of true IAA size before rupture. In
our series, only two IAAs ruptured; both were larg-
er than 5 cm in diameter. The rupture risk was 0%
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for IAAs smaller than 5 cm, and 33% (two of six
patients) for IAAs larger than 5 cm.
IAA expansion rates and outcomes were catego-
rized by size in this series. In reviewing Table I, we
note that the numbers of both patients and IAAs
decrease as IAA size increases. The number of
patients and IAAs in the size category of IAAs that
are 3 cm or smaller is large, and conclusions based
on this data can be considered to be valid; the num-
ber of patients and IAAs in the size category of IAAs
that are 4 cm or larger is small (increasing the likeli-
hood of a type II error), making it difficult to draw
conclusions about IAAs of this size. However, for
the size category 3.0 to 3.9 cm, we think that,
because of the number of IAAs (21), the number of
patients (10), the mean length of the follow-up peri-
od (3.98 years), and the mean number of studies
used to determine expansion rates (3), we can rely
on the data in this size category to draw conclusions.
By using the technique described by Bland,17 a
scatter plot of B mode ultrasound scanning/CT
scanning difference versus iliac artery size was con-
structed. It shows good agreement between the
ultrasound and CT scanning modalities (Fig 1). In
the graph, there are four outliers; three outliers actu-
ally overestimated IAA size, and one underestimated
CT iliac artery aneurysm size. Because of the small
difference and standard error between B mode ultra-
sound and CT scanning and because the 95% confi-
dence interval includes zero, we conclude that B
mode ultrasound scanning is as accurate as CT scan-
ning in measuring the size of common IAAs.
Therefore, the expansion rates we noted were most
likely reflective of the actual expansion of IAAs.
A commonly encountered clinical decision dur-
ing AAA repair is the placement of a tube graft ver-
sus a bifurcated graft in a patient with enlarged iliac
arteries. Our policy is to place a bifurcated graft for
IAAs that are larger than 3 cm because of their
change in behavior related to expansion rates. Tube
grafts are placed in patients with IAAs smaller than 2
cm because of their slow expansion rates and benign
clinical outcomes. Graft choice is individualized for
patients with IAAs between 2 and 3 cm, considering
the patient’s age, expected long-term survival, and
medical co-morbidities, and the operative difficulty
associated with placement of a bifurcated graft.
In conclusion, IAAs in a contemporary VA vas-
cular surgery practice usually involve the common
iliac artery, are small, and rarely cause symptoms or
rupture. Most common IAAs do not require repair,
and those that do are usually repaired because of
indications related to an associated AAA. B mode
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ultrasound scanning is an accurate method of exam-
ining common IAAs. Common IAAs behave in a
similar manner whether they are left, right, isolated,
solitary, or in association with an AAA. Common
IAAs smaller than 3 cm in diameter rarely cause
symptoms or rupture, expand extremely slowly, and
could be safely examined annually with B mode
ultrasound scanning. Common IAAs larger than 3
cm expand at significantly faster rates than smaller
common IAAs, and those between 3 and 3.5 in
diameter should be examined every 6 months with B
mode ultrasound scanning. Common IAAs between
3.5 cm and 4 cm should be considered for elective
repair in good-risk patients as they approach a size
that is likely to cause symptoms. Based on this report
and currently available evidence and recommenda-
tions: (1) all symptomatic common IAAs should be
repaired; (2) patients with asymptomatic common
IAAs that are 4 cm or larger should undergo elective
repair because of the likelihood of symptoms, faster
expansion rates, and the patient’s good long-term
survival; and (3) all common IAAs that are 5 cm or
larger should be repaired expeditiously because of
their reported increased risk for rupture.
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Dr Matthew J. Dougherty (Philadelphia, Pa). My
thanks to the Society and to Dr Santilli for providing me a
copy of the manuscript well in advance. The authors have
presented an experience with radiographic follow-up for
asymptomatic aneurysm of the iliac arteries, and unlike
other reports in the literature, they have included patients
with coexisting aortic aneurysms, and this represented
three quarters of the patients. They used the liberal crite-
rion of 1.5 cm to define an iliac aneurysm and validated
the correlation of computed tomography and ultrasound
scanning findings at their institution.
Only six of 232 patients became symptomatic within
the mean follow-up period of 31 months; two of those
patients had ruptures. In this period, 18% of patients
underwent repair; three quarters of these repairs were
mainly because of the aortic pathology.
Truly isolated iliac aneurysms are uncommon, as rare as
0.03% in a large Swedish autopsy series. The natural history
data this series provides on the growth rates for small iliac
aneurysms are helpful, because most published reports have
been skewed toward large aneurysms and frequently rup-
tured or symptomatic ones.
I have a couple of questions and comments. Because
only patients with at least two radiographic studies were
included, patients whose initial study may have mandated
surgery would be excluded. How many such patients, with
or without aortic aneurysms, underwent repair without
further follow-up during the period of this study?
Because almost all the patients were elderly men, do
you feel that your size recommendations apply to women,
whose native arteries are smaller?
The main criticism I have is not of your analysis, but
of the limitations of the database. Almost half of the
patients had aneurysms between 1.5 and 2 cm in diame-
ter, and clearly the growth rate in this group is quite low,
which is good to know. I don’t think many of us, howev-
er, would recommend surgery for iliac arteries of this size.
Only 22 of 232 patients, less than 10% of the database,
had aneurysms larger than 3 cm. The validity of the esti-
mation of 2.5 to 2.8 mm/y growth rate really cannot be
established with such a small sample group. What was the
mean follow-up period of the subgroup of patients with
aneurysms larger than 3 cm? Because these aneurysms
were more likely to be repaired, the follow-up period was
probably shorter than for the group as a whole. How long
were the two patients who experienced rupture observed?
And, given the large sizes of 6 and 10 cm, why were the
aneurysms not repaired when initially diagnosed?
Because no aneurysm smaller than 5 cm ruptured in
your series, and to my count only one of 26 ruptures in other
reports was in an aneurysm smaller than 5 cm in diameter,
why are you recommending surgery for aneurysms that are
3.5 cm? If your growth rate predictions are accurate, these
aneurysms will not reach 5 cm for 5 years. Your recommen-
dations follow my bias that, size for size, the risk of iliac
aneurysm rupture is higher than that of aortic aneurysm rup-
ture and that the point of inflection in the risk curve is prob-
ably in the 3- to 4-cm range.
Unfortunately, there remains very limited natural his-
tory data on which to base this conclusion, and this ques-
tion really has not been answered.
My congratulations to the authors on compiling an
exhaustive database, and I hope you will continue to
observe these patients to validate your conclusions for iliac
aneurysms in the 3- to 4-cm range. Thank you.
Dr Steven M. Santilli. I cannot answer your first ques-
tion about how many iliac artery aneurysms we repaired
shortly after diagnosis during this study period. I don’t
know the answer.
Is this data valid for women? I doubt that it is. Our study
has the same limitation as every Veterans Administration
study, and therefore, I don’t think we can extrapolate the
data to say that it applies to women.
You questioned the validity of our date for iliac artery
aneurysms between 3 and 5 cm. We did have 11 patients
with 21 iliac artery aneurysms between 3 and 4 cm in
diameter who underwent a mean of three studies in 36
months. I think we can draw some conclusions with these
data about the expansion rates and outcomes. We had five
patients with 10 iliac aneurysms who underwent a mean
of 1.8 studies in 24 months of follow-up. I think this
group is too small for definitive recommendations, but it
contributes to the currently available body of literature
about iliac artery aneurysms that are 4 cm or larger in
diameter.
The two patients who had ruptures during the study
period were actually being observed in the hospital for 2
weeks before rupture. One patient was on another service
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being treated for lymphoma and underwent a computed
tomography scan (to evaluate his lymphoma) 10 days
before rupture. He subsequently received chemotherapy,
and we were called after hip pain developed and the
aneurysm ruptured.
The second patient had a thrombosed popliteal artery
aneurysm. We revascularized his leg, and during our evalua-
tion, we found a large iliac artery aneurysm. On postopera-
tive day 8 (after the repair of his popliteal artery aneurysm),
his common iliac artery aneurysm ruptured.
Dr William C. Krupski (Denver, Colo). I enjoyed your
presentation very much. At the University of Colorado,
we’ve had a longstanding interest in iliac artery aneurysms,
and we share your conservative attitude about repairing iso-
lated iliac artery aneurysms.
However, I have a question about coexistent iliac
artery aneurysms and aortic aneurysms. Often, we’re faced
with relatively small aneurysms, measuring 2.5 to 3 cm in
diameter, in 55- to 60-year-old patients who require aor-
tic aneurysm repairs. Would you recommend iliac artery
aneurysm repair at the time of aortic aneurysm repair, or
would you place tube grafts in that situation?
Dr Santilli. In general, our policy is that as iliac artery
aneurysms approach, and certainly when they exceed, 3
cm in diameter, we replace them at the time of the aortic
aneurysm repair. We base that decision on our finding that
the expansion rates of these aneurysms change when the
aneurysms reach 3 cm in diameter.
For iliac artery aneurysms that are smaller than 3 cm,
we make a decision on an individual basis. We will replace
smaller iliac artery aneurysms in young patients who have
no significant risk factors. When the patient has significant
comorbidities, we assess how much difficulty repairing the
iliac artery aneurysm will add to the case. We take this into
consideration because we know that placing a bifurcated
aortic graft results in greater blood loss, longer operative
times, longer hospital stays, greater hospital costs, and a
higher operative mortality rate (although it is still low, it is
three-times higher for placing a bifurcated graft [3%] than
for placing a tube graft [1%]).
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